Morey silt loam (Typic Argiaquoll) near China, Jefferson County, Tex.
The top 10 cm of soil was recovered from rice fields after the annual flooding period. The soil from the portion of the field that was the last to dry was freed of a crust of dried algae and assorted plant debris. After drying at 37°C, the soil was extracted and then fractionated by ionexchange chromatography. The soil was further purified by processes used to purify SK (11, 16 The resulting solution (ca. 2 ml) was combined with 3 ml of concentrated HCI and hydrolyzed (24 h, 110°C). The hydrolysate was applied to a Dowex-50-H+ column, eluted with 0.01 M NaOH, changed to the HCl salt, and converted to an oil under reduced pressure. The free amine, formed with concentrated NaOH, was extracted repeatedly with 5-ml portions of ether. The ether extracts were combined and backextracted with 2 ml of 1 M HCl. The HCl phase was dried in an NMR tube and exchanged to the DCl form by repeated evaporations of small amounts of D20.
Seasonal variation in siderophore concentration in rice field soil is reported in Table 1 . The anionic portion from the soil samples obtained after the flooding period was purified by the additional procedures used to isolate SK, and the fraction obtained gave the NMR spectrum recorded in Table 2 . After hydrolysis with HCl, this fraction was both ninhydrin positive and tetrazolium positive. When hydrolyzed after reduction, about 5 mg of a ninhydrin-positive fraction was obtained, and this fraction gave the NMR spectrum recorded in Table 3 . An attempt to resolve this fraction into multiple components by ion-exchange chromatography (18) was not successful.
There is little question that the soil sample contained SK ( Table 2 ). The lack of sharply defined triplets and nonideal side-chain methylene integrations indicates that this sample contained SK and a closely related substance, possi- bly arthrobactin (10) or the proposed awaitin B (13) . The integration figures (Table 2 and 3) suggest the possibility of 10 to 15% contamination with arthrobactin. The lack of a peak in the a-hydrogen region (8 = 4.0 to 4.5) suggests that aerobactin (5) was not present in this purified sample. The formation of hydroxamate siderophores by Anabaena flos-aquae has been implicated in the suppression of eucaryotic algae and the resulting formation of blue-green algal blooms (12) . SK, originally isolated from B. megaterium, has been shown to be involved in the iron metabolism of the blue-green alga Anabaena sp. (9, 16) . Since members of the Nostocaceae family of blue-green algae are common inhabitants of flooded rice fields (3), it is suggested that bluegreen algae are actually the source of this soil The assistance of numerous undergraduate students in this project is acknowledged.
